The main question concerning the usefulness of measuring gastric emptying is whether it gives an indication of the likelihood of postprandial symptoms because of alteration in the normal emptying pattern produced by operation. In these small groups it can be seen that there is greater chance of abnormal emptying in patients after truncal vagotomy and pyloroplasty, in which group about half still have a slowing of gastric emptying with this solid meal six months after operation. On the other hand, after highly selective vagotomy, none of the patients has an emptying time at six months slower than the normal range. The exact correlation with such symptoms of epigastric fullness and dumping awaits the extension of numbers in the groups to allow for a fuller comparison. In general, these results differ from previous gastric emptying studies done after highly selective vagotomy, first of all in that the meal is a solid meal and the study is done with a radioactive label. Much of the previous work has been done with fluid meals which have been shown to empty faster than normal (Clark & Williams 1972) . When tests were done with food mixed with barium the patients also showed a slightly faster emptying after highly selective vagotomy (Pedersen & Amdrup 1970 , Wilkinson & Johnston 1973 . The extent of the alteration of gastric emptying after highly selective vagotomy in all these studies is considerably less than after truncal vagotomy and pyloroplasty and so provides further objective evidence for the clinical reports that postprandial symptoms after highly selective vagotomy are lower in incidence than after truncal vagotomy and pyloroplasty (Humphrey et al. 1972 ).
Summary
Using a solid meal labelled with radioactive indium, the half time of the emptying of the stomach has been measured with a gamma camera in 10 patients before and after truncal vagotomy and pyloroplasty and in 5 patients before and after highly selective vagotomy. There is less alteration of gastric emptying when the innervation to the gastric antrum is preserved and pyloroplasty is not performed. The trend towards increasingly conservative surgery in the treatment of duodenal ulcer has extended to the use of denervation of the fundus and parietal cell area of the stomach with preservation of the rest of the abdominal vagal innervation, in particular that to the gastric antrum. This operation has been styled highly selective vagotomy (Johnston & Wilkinson 1970) , parietal cell vagotomy (Amdrup & Jensen 1970) , or proximal selective vagotomy (Holle & Hart 1967) , and has been used widely without the addition of a drainage procedure. Several encouraging initial reports are available of consecutive series of highly selective vagotomy. In this study we present a concurrent use of this operation together with the more standard truncal vagotomy and pyloroplasty.
REFERENCES
Material and Method All male patients with duodenal ulcer treated electively by highly selective vagotomy (HSV) or truncal vagotomy and pyloroplasty (TV+P) in the Professorial Unit at the Royal Infirmary, Sheffield, between July 1971 and June 1973 inclusive, have been followed up.
One hundred and twenty-five operations were performed. Of these 81 were TV+P and 44 HSV. The operations were done concurrently in the unit by all grades of surgical staff. The series was not randomized but the proportion of HSV remained steady after the first six months.
One patient died six hours after HSV from coronary thrombosis. Two later deaths in the HSV group were of causes unrelated to the operation. One hundred patients have been assessed by personal interview with particular reference to recurrent ulcer symptoms, postprandial symptoms and episode diarrhoea. Twenty-two patients did not attend for interview but replied to a detailed questionnaire.
Results
The two groups were comparable as regards age, weight, duration of symptoms and time off work after operation (Table 1) .
The length of follow up is slightly shorter after highly selective vagotomy and this can be attributed to the initial training period of the surgeons during the first six months of the series when fewer highly selective vagotomies were done than in the later stage. The overall functional results were assessed according to modification of the Visick grading: Grade 1, no gastric symptoms. Grade 2, mild gastric symptoms easily controlled by simple care such as avoiding large meals. Grade 3, moderate gastric symptoms not controlled by simple measures but not interfering with work or social activities. Grade 4, more severe symptoms interfering with work or social activities up to and including recurrent ulceration.
Section of Surgery
The percentage functional results (Table 2 ) showed that after highly selective vagotomy 56% have a Grade 1 result, whereas after truncal vagotomy and pyloroplasty 39 % have a Grade 1 result. The overall differences between the four groups do not reach a statistically significant level. For practical purposes it is reasonable to group Grades 1 and 2 together as being good results, and this rearrangement further emphasises the similarity of the two groups (Table 3) . The larger number of Grade 1 results after HSV would indicate the trend towards superiority of this operation, but in the present proportional results it would require a series some five times as large as the present one giving the same proportion of good results before it would reach statistical significance. Analysis of the poor results in Table 4 revealed 2 proven recurrent duodenal ulcers after HSV and another 2 with recurrent symptoms. After TV+P 6 proven recurrent duodenal ulcers and 10 patients with recurrent symptoms have been found. These figures do not reach statistical significance. The one patient requiring further operation for gastric retention after highly selective vagotomy was one of the early patients in the group and had a degree of pyloric stenosis which was not treated at the first operation.
The postoperative morbidity shows a clear difference between highly selective vagotomy and truncal vagotomy and pyloroplasty (P=<0.05, Table 5 ). This is mainly due to a high incidence of wound sepsis which is explicable on the basis of the opening of the intestinal tract to perform the pyloroplasty. The high rate of chest infection is a reflection of the incidence of chronic bronchitis in the area. Analysis of other postvagotomy symptoms (Table 6) show a significantly higher incidence of diarrhoea after truncal vagotomy and Table 6 Percentage incidence of postoperative symptoms, excluding recurrent ulcer pain, after highly selective vagotomy (HSV) and truncal vagotomy and pyloroplasty (TV +P) HSV pyloroplasty. Three patients in which this was of moderate severity have already been classified as Group 4 due to recurrent ulcer symptoms. Dumping had an equal incidence and was mild in all cases after highly selective vagotomy and moderate after truncal vagotomy and pyloroplasty in 3 cases.
Comment
This study suffers from the defects that it is retrospective and the two operations were not allocated in a randomly controlled fashion. The series commenced when we began to use highly selective vagotomy for duodenal ulcer and there was a tendency at first to choose patients who were of a slim build which may favour a lower incidence of morbidity after operation. As more experience was gained the choice of patient was much more random and depended on the presence of an experienced operator to oversee the procedure rather than having a particularly slim patient.
These initial results are similar to reports of consecutive series of highly selective vagotomy patients compared with other series of truncal vagotomy and pyloroplasty, showing good symptomatic results, and less recurrent ulceration and episodic diarrhoea after highly selective vagotomy (Johnston et al. 1972 , Amdrup 1973 , Grassi et al. 1973 . We have only observed recurrent duodenal ulcer after highly selective vagotomy in contrast with reports of gastric ulceration after this operation (Hall 1972 , Clark 1973 , Johnston 1973 . There was no evidence of gastric ulcer even in our patient who later had a drainage operation because of delayed emptying after highly selective vagotomy.
Summary
Eighty-one patients after highly selective vagotomy and 41 patients after truncal vagotomy and pyloroplasty performed for chronic duodenal ulceration have been followed up for an average period of eighteen months. The overall functional results are not statistically significantly different between the two operations. The incidence of recurrent duodenal ulceration is 5 % after highly selective vagotomy and 7 % after truncal vagotomy and pyloroplasty. Diarrhoea is significantly less after highly selective vagotomy. Dumping symptoms occurred with equal frequency after the two procedures. A further comparison of the two methods of surgical treatment for duodenal ulceration is warranted.
